pathological conditions 1-5 . To perceive mechanical perturbations of different types and magnitudes, tissues need a range of appropriate detectors 6-8 , with a compliance that has to match the perturbation amplitude.
Introduction
There are several evidences that the mechanical environment of a cell plays a fundamental role on cell fate, both in terms of proliferation and differentiation.
Discher et al. 16 observed that stem cells differentiate into different cell types, when cultured on polyacrylamide gels of different stiffness covered with collagen. Trappmann et al. 17 ascribe such a differentiation to the collagen/polyacrylamide cross-link density, which accidentally correlates with the gel stiffness. Nevertheless, both studies point to the crucial role played by the mechanical interaction between the cell and its microenvironment. This becomes particularly relevant in an tissue structure, where the cells are in contact with an ExtraCellular Matrix (ECM) which is essential to the structure and function of the tissue as cells respond to chemical and mechanical signals provided by the surrounding ECM, but also constantly remodel and/or produce it 18 . ECM biochemical composition and 3D organization varies from thin layers of basement membrane, in epithelial tissues 19 , to more abundant layers, in between cells in tumors 20, 21 . Such abundant and crosslinked ECM leads to tissue stiffening, which in turn increases the risk for malignancy by enhanced integrin signaling 20 . Yet, how the presence of the ECM in multicellular structures determines their mechanical behavior remains to be determined and could be a key factor in some cases. This is exemplified by the fact that the compressibility modulus of individual cells 15 is several orders of magnitude higher than the one of multicellular aggregates of similar cells 22, 23 . In this article, we use 
Results
To quantify the ECM interstitial volume fraction in MCS, we performed negative imaging by 
Discussion
Several hypotheses can be put forward as to how cells transduce such residual stress into a biological response. First, MG compression is associated with its stiffening, as the Young's modulus increases 6-folds (Figure 2e ). This would be coherent with the evidence that the substrate stiffness influences the cellular fate 16 . Compression also results in a reduction of MG porosity by ~25% (Figure 2c and SI-1), with the consequent reduction of diffusion of oxygen, nutrients and metabolites as well as insoluble cues present in the ECM (e.g. GPB, cRGD) 31 . However, for single cells seeded in MG subjected to a global compression, the invasive morphotype was not rescued with MG of higher densities corresponding to the compressed state (Figure 3c ), suggesting that the presence of the stress in the external environment directly induces the morphotype change rather than its stiffness or porosity.
Second, ECM compression may restore cell-cell contact inhibition of proliferation 8 Interestingly, a recent study points to the role of the ECM swelling in tumor growth 13 
Matrigel beads preparation
Matrigel beads were prepared using vortex method.
Oil phase of HFE-7500/PFPE-PEG (1.5 %w/v) was cooled down to 4°C. For 400 µL of oil, 100µL of Matrigel was added. Solution was vortexed at full speed for 20 seconds and subsequently kept at 37'C for 20 minutes for polymerization. Beads were transferred to PBS phase by washing out the surfactant phase with pure HFE-7500 oil.
Matrigel beads compression
To compress polimerized Matrigel beads, PBS was enriched with either 2MDa or 1kDa dextran at the concentration to exert a pressure of 5 kPa. Images were taken just before, and then 45 minutes after, dextran was added. Volume decrease was measured for 10 different beads. 
Infusion of dextrans into Matrigel beads
18 hours before observation, Fluorescent dextrans were added to PBS containing Matrigel beads (in control or compressed as previously described) to the final concentration of 500 nM for 500kDa dextran, and 5 µM for 40kDa and 70kDa dextran.
Statistical analysis
Student's t-test (unpaired, two tailed, equal variances) was used to calculate statistical significance as appropriate by using PRISM version 7 (graphpad Software). Statistical significance was given by *, P<0.05; **, P<0.01; ***, P<0.001; ****, P<0.0001.
Supplementary Materials
See attached file. Taking into account the confocal resolution, we measure that the intercellular space has an average thickness 930±50nm. We estimate that the extracellular space represents 14%±5% of the total volume of a whole multicellular spheroid. , which cannot be actively screened by cells over a short timescale. Proliferation decreases significantly. Middle: Small Dextran molecules exert the stress directly on the cells, but with no ECM deformation (ε m = 0), and has little impact on proliferation. Indeed the stress is suppressed over a long timescale by an active pumping of ions inside the cell to re-equilibrate the osmotic pressure. Right: ECM hydration observed in in-vivo tumors induces ECM distension (ε m < 0) and an overall MCS volume increase which promotes tumor growth.
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